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1 er AOUT 1982, At low temperature, the specific heat Cy of a spin glass varies linearly with T, while the spin susceptibility X is constant. In the mean field interpretation of Marshall [1] and Klein, Brout [2] , one assumes a continuous distribution P(H) of the local Weiss field : those spins for which I H ~ T are loose. For Ising spins, P(O) if finite, leading to the required behaviour. On the other hand, for Hcisenberg vector spins, a spin is loose only if the three components of H vanish simultaneously. Then P(H) ~ H2, leading to a specific heat ~ T 3 (the spin susceptibility remains constant because one can tilt a spin continuóusly in an external field). Such a behaviour has been confirmed in the extensive simulation work of Walker and Walstedt [3] .
In this note, we show that a straightforward extension of the mean field concept restores two level structures in a random system of frozen Heisenberg spins. Basically, the environment creates a local anisotropy in spin space, allowing several equilibrium positions. Similar conclusions were reached by Villain [4] , who studied a frustrated system of (x, y) spins : he showed that the ground state involved canted configurations, reminiscent of vortices, with an arbitrary chirality. More recently, Ma [5] studied the behaviour of strongly coupled clusters. Because individual partners of such clusters feel different Weiss fields 77,, the resulting potential energy is anisotropic. Our purpose is to cast these ideas in a simple language similar in spirit to the Onsager reaction field [6] .
We consider the standard RKKY model of spin glasses : Note that all the energies in the problem are of order J : in the RKKY model, the susceptibility remains concentration independent, despite the complicated anisotropic behaviour.
2. Quantization and specific heat -The above discussion was classical : it must be reconsidered for quantum spins. For spins 1/2, for instance, there can be no anisotropy, since (SIJ)2 = 4 : the whole discussion is irrelevant. For larger spins, anisotropy does exist -but it can only displace the (2 S + 1) quantum states. The concept of « equilibrium positions » is meaningless because of zero point motion : one should rather view U(9) as a potential energy governing the motion of quantum rotators.
Let us assume that U has two minima, as sketched on figure 2. The spin can tunnel from one to the other, and as a result the (2 S + 1) eigenstates will never be degenerate. The Ma [5] . Such a cluster has many states, and hopefully it can be treated as a classical object. Qualitatively, the above discussion remains valid. An entropy log 2 results whenever the cluster has two local equilibrium configurations with the same energy. Since the resulting condition AE = 0 is one dimensional, it should result in a linear specific heat.
Our brief discussion of quantization is not really conclusive. Putting it aside, we have shown that a straightforward classical mean field description, « à la Onsager », was sufficient to produce a local anisotropy, strictly due to exchange. The resulting two level systems are a step forward in understanding the linear specific heat of spin glasses. We thus complement the basic work of Cyrot [6] , who focussed mostly on metastability and remanence.
